US 9,459,728 B2

Page 3
(56) References Cited WO 2008037275 Al 4/2008
WO 2010054014 A1l 5/2010
U.S. PATENT DOCUMENTS WO 2010085575 Al 7/2010

2008/0136786 Al
2008/0150911 Al
2008/0180399 Al
2008/0180406 Al
2008/0211353 Al
2008/0224948 Al
2008/0231610 Al
2008/0246726 Al
2008/0259236 Al
2008/0291521 Al
2008/0291525 Al
2008/0303795 Al
2009/0002140 Al
2009/0002205 Al
2009/0002328 Al
2009/0015560 Al
2009/0043195 Al
2009/0061948 Al
2009/0070711 Al
2009/0102805 Al*

6/2008 Lanfermann

6/2008 Harrison

7/2008 Cheng

7/2008 Han et al.

9/2008 Seecley et al.

9/2008 Alberth

9/2008 Hotelling et al.

10/2008 Gettemy

10/2008 Kwon et al.

11/2008 Kim et al.

11/2008 Kim et al.

12/2008 Lowles et al.

1/2009 Higa

1/2009 Klinghult et al.

1/2009 Ullrich et al.

1/2009 Robinson et al.

2/2009 Poland

3/2009 Lee et al.

3/2009 Kwak

4/2009 Meijer .......cocovnennn GO6F 3/016
345/173

2009/0153368 Al

2009/0160813 Al

2009/0167704 Al

2009/0174671 Al

2009/0174687 Al

2009/0181724 Al

2009/0182501 Al

2009/0189748 Al

2009/0189873 Al

2009/0189878 Al

2009/0195512 Al

2009/0213066 Al

2009/0231271 Al

2009/0237364 Al

2009/0256807 Al

2009/0256857 Al

2009/0286211 Al

2009/0303022 Al

2009/0309851 Al

2009/0315830 Al

2010/0001973 Al

2010/0007613 Al

2010/0085169 Al

2010/0115448 Al

2010/0128002 Al

2010/0151426 Al

2010/0156803 Al

2010/0156818 Al

2010/0162109 Al

2010/0171715 Al

2010/0177050 Al

2010/0177055 Al

2010/0182245 Al

2010/0207775 Al

2010/0207902 Al

2010/0225456 Al

2010/0231540 Al

2010/0231541 Al

2010/0238116 Al

2010/0238117 Al

2010/0283731 Al

2010/0295820 Al

2011/0043485 Al

2011/0199342 Al

6/2009 Hur et al.
6/2009 Takashima et al.
7/2009 Terlizzi et al.
7/2009 Tachi et al.
7/2009 Ciesla et al.
7/2009 Pettersson
7/2009 Fyke et al.
7/2009 Bergere
7/2009 Peterson et al.
7/2009 Goertz et al.
8/2009 Pettersson
8/2009 Hardacker et al.
9/2009 Heubel et al.
9/2009 Bloomcamp et al.
10/2009 Nurmi
10/2009 Davidson et al.
11/2009 Eisenhardt et al.
12/2009 Griffin et al.
12/2009 Bernstein
12/2009 Westerman
1/2010 Hotelling et al.
1/2010 Costa
4/2010 Poupyrev et al.
5/2010 Lysytskyy et al.
5/2010 Stacy et al.
6/2010 Tachi et al.
6/2010 Wu
6/2010 Burrough et al.
6/2010 Chatterjee et al.
7/2010 Peterson et al.
7/2010 Heubel et al.
7/2010 Ookawara et al.
7/2010 Edwards et al.
8/2010 Lenneman et al.
8/2010 Juan et al.
9/2010 Eldering
9/2010 Cruz-Hernandez et al.
9/2010 Cruz-Hernandez et al.
9/2010 Shin
9/2010 Fitzgibbon et al.
11/2010 Grant et al.
11/2010 Kikin-Gil
2/2011 Goertz
8/2011 Vartanian et al.

FOREIGN PATENT DOCUMENTS

JP 2001117721 A 4/2001
KR 20040076415 A 9/2004
KR 20080023901 A 3/2008
™ 594183 B 6/2004
WO 9917929 Al 4/1999
WO 2007012899 Al 2/2007
WO 2007114699 Al  10/2007

OTHER PUBLICATIONS

Applicant-Initiated Interview Summary from U.S. Appl. No.
12/406,273 dated Nov. 20, 2013.

Applicant-Initiated Interview Summary from U.S. Appl. No.
12/406,273 dated Jan. 3, 2012.

Notice of Allowance from U.S. Appl. No. 13/291,375 dated Jun. 6,
2014.

Examiner initiated interview summary from U.S. Appl. No.
13/291,375 dated Jun. 16, 2014.

Applicant-Initiated Interview Summary from U.S. Appl. No.
13/291,375 dated May 30, 2014.

Applicant-Initiated Interview Summary from U.S. Appl. No.
13/291,375 dated Mar. 30, 2012.

Applicant-Initiated Interview Summary from U.S. Appl. No.
13/291,375 dated Feb. 2, 2012.

Minsky, Margaret Diane Rezvan. “Computational haptics: the sand-
paper system for synthesizing texture for a force-feedback display.”
PhD diss., Queen’s University, 1995.

Massie, Thomas H., and J. Kenneth Salisbury. “The phantom haptic
interface: A device for probing virtual objects.” In Proceedings of
the ASME winter annual meeting, symposium on haptic interfaces
for virtual environment and teleoperator systems, vol. 55, No. 1.
1994.

Blackberry Storm User Guide, Version 4.7, 2008, 249 pages.
“Blackberry SurePress Touch Screen,” http://global.blackberry.
com/en/devices/specifications/communication/surepress-touch-
screen.html, Nov. 2008.

“Sony’s Flexible OLED,” accessed at http://www.youtube.com/
watch?v=NcAm3KihFho, Uploaded on Jun. 27, 2007.
“TouchEngine: A Tactile Display for Handheld Devices” Proceed-
ings of CHI 2002, Extended Abstracts. 2002: ACM: pp. 644-645.
“Unusual material that contracts when heated is giving up its secrets
to physicists,” Nov. 18, 2004.

“Artificial Muscle Material with Fast Electroactuation under Neu-
tral pH Conditions,” Abstract Only, May 21, 2004.

Ooshita et al., “Tokyo University Realizes Light-weight, Flexible
Braille Display Sheet Using Organic Transistors,” Nov. 25, 2005.
Non-final Office Action from U.S. Appl. No. 14/485,246 dated Aug.
19, 2015.

Notice of Allowance from U.S. Appl. No. 14/485,246 dated Mar. 7,
2016.

“Apple Introduces the Incredible Shape Shifting Device Interface,”
Patently Apple, Jun. 24, 2010.

“Artificial muscles get a makeover,” accessed at http://www.msnbc.
msn.com/id/11858650/, Mar. 16, 2006.

“Artificial Muscles,” Nov. 23, 2006.

“Electric Flex,” (2001) Date Unknown, accessed at http://www.
Spectrum.ieee.org/print/1579.

“Fundamental research on polymer material as artificial muscle,”
Apr. 1, 2008 (Abstract).

“Materials And Technologies For Artificial Muscle: A Review For
The Mechatronic Muscle Project,” Date Unknown.

“New Class Of Composite Organic Material Could Put The Muscle
In Artificial Body Parts,” Sep. 19, 2002.

“New Polymers and Nanotubes Add Muscle to Prosthetic Limbs,”
Aug. 1999.

“PulseTouch™ technology,” Date Unknown.

“Refreshable Braille Display,” Date Unknown.

“Small jolts move artificial muscle,” Oct. 2-9, 2002.

“Sony’s Flexible OLED,” accessed at http://www.youtube.com/
watch?v=NcAm3KihFho, Date Unknown.

“Team post Braille ebook concept,” bit-tech.net, Apr. 21, 2009.
“Two Dimensional Radiation Pressure Tactile Display,” Aug. 8-10,
2005.

“W&M Professor Heads Facility Studying Piezoelectric Material,”
Jul. 6, 2001.

3DTV Experience—Philips WOWvx 3D Display; Date Unknown.



